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According to Lovelock and Margulis’ Gaia hy-
pothesis, living things are part of a planetary-
scale self-regulating system that has main-
tained habitable conditions for the past 3.5 bil-
lion years (1, 2). Gaia has operated without 
foresight or planning on the part of organisms, 
but the evolution of humans and their technol-
ogy are changing that. Earth has now entered 
a new epoch termed the Anthropocene (3), and 
humans are beginning to become aware of the 
global consequences of their actions. As a re-
sult, deliberate self-regulation—from personal 
action to global geoengineering schemes—is 
either happening or imminently possible. Mak-
ing such conscious choices to operate within 
Gaia constitutes a fundamental new state of 
Gaia, which we term Gaia 2.0. By emphasizing 
the agency of lifeforms and their ability to set 
goals, Gaia 2.0 may be an effective framework 
for fostering global sustainability.  
At	first	sight,	the	potential	for	a	successful	
Gaia	2.0	does	not	seem	promising.	First,	de‐
spite	 large‐scale	 mobilization	 of	 scientists,	
activists,	and	citizens,	 large	parts	of	the	hu‐











and	 dialectical	 materialism	 suggest	 that	
drawing	 political	 lessons	 from	 nature	 is	
problematic.		





ture	 associated	 with	 the	 development	 of	
Western	 civilization.	 Before	 the	 Anthropo‐
cene,	Western	 societies	 saw	 themselves	 as	
the	only	conscious	agents	in	a	passive	mate‐
rial	 environment.	 Today,	 they	 must	 cope	
with	the	brutal	reactions	of	living	organisms	





tion	 between	 free	 agents	 (4).	 This	 under‐






Autotrophs	 use	 free	 energy	 to	 continually	
(re)make	 themselves	 out	 of	 simple	 sub‐
stances	 that	 are	present	 in	 their	 surround‐
ings.	The	Earth	surface	where	most	of	the	bi‐
osphere	 resides	 is	 a	very	nearly	materially	
closed	system.		Hence,	like	an	autotroph,	the	
collective	 flourishing	of	 life	 for	 the	past	3.5	
billion	years	has	depended	on	the	internal	re‐
cycling	of	materials,	powered	by	solar	energy	
(6).	 The	 origin	 of	 these	 material	 recycling	















If,	 by	 contrast,	we	 consider	 the	 state	of	







they	 would	 normally	 come	 to	 the	 surface,	
and	then	dump	the	waste	products	on	land,	


























ubiquitous	 horizontal	 gene	 transfer.	 These	
microbial	networks	form	the	basis	of	the	re‐
cycling	 loops	 that	 make	 up	 global	 biogeo‐
chemical	 cycles.	 Functional	 roles	 in	 these	
networks	have	been	retained	even	whilst	the	











mechanisms	 of	 coordination.	 Humans	 and	
our	 adaptive	 social	 networks	 are	 the	 latest	
realization	of	this.		
In	Gaia	2.0,	horizontal	 transfer	of	 infor‐




alytic	 networks	 of	 human	 agents	 that	 can	
propel	transformations	toward	goals	such	as	
sustainable	 energy,	 fueling	 the	 efficient	 cy‐
cling	of	 resources.	This	 is	particularly	chal‐
lenging	 given	 a	 social	 and	 economic	 para‐
digm	 of	 short‐term	 localized	 gain	 and	










of	 late.	 Some	of	Earth’s	 climate	 self‐regula‐
tion	mechanisms	(6)	are	purely	physical	and	
chemical,	but	many	involve	biology.	On	time	














mental	 regulation	 at	 small	 scales	 of	 space	
and	time	(7).	At	large	space	and	time	scales,	
simpler	dynamical	mechanisms	 are	 at	 play	
(7):	Systems	that	find	self‐stabilizing	config‐










cent	 glacial‐interglacial	 cycles	 indicate	 that	
the	climate	system	can	be	quite	unstable	and	
thus	 vulnerable	 to	 human	 interference,	






cles	 relatively	more	 than	 the	 carbon	 cycle,	
posing	an	additional	challenge	for	Gaia	2.0	to	
restabilize	nutrient	cycling.		
Implementation	 of	 alternative	 forms	 of	
climate	control	in	order	to	reduce	production	




mate	 Change,	 President	 Putin,	 the	






















of	 some	 dominant	 modes	 of	 collective	 hu‐
man	activity	today.	Despite	a	flood	of	moni‐
toring	information,	present	industrial	socie‐
ties	seem	 less	able	 to	 track	change	 in	 their	









others.	 The	 climate	 science	 controversies	
demonstrate	 that	scientists	are	now	drawn	
into	 knowledge	 and	 power	 struggles	 for	
which	 they	 have	 not	 been	 prepared.	 This	
does	not	mean	that	people	inspired	by	Gaia	






















allows	 tracking	 the	 lag	 time	between	envi‐
ronmental	changes	and	reactions	of	societies	
is	 the	 only	 practical	 way	 in	 which	 we	 can	
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